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Process Plan: _YLL____ _ Date:~J_~ 
Tooling: 


rqRevision ID: 
'f Item Name: 
Round Billet, 17.4 


ts.tart 
Date: 
9/12/12 
Start Qty: 
10.00 
il Required 
Date: 10/12/12 
Req'd Qty: 10.00 


. 
jl:l,_," 
_ 
Reference: 


Setup 
Start *N~ 1* 


Stop 
*N~?* 


Item ID: 


Approvals: 


06104-005 


QC: 
'. 
~ 
,~ Date: 


*10* 
*10* 


Accept 


SPC (YIN): 


*Nqnnn4n1 nn* 


Cust Item ID: 


Customer: 


Date: 


Date: 


Run 
Start 


Stop 
*NR1 * 
*NR?* 


Memo 
0.00 


Issue Pia: /19-1 7 
a)Description: 
S.S round billet b) 04.00" 
x 
5.10" longc) Toleran~ 
on all dimensions 
are +0.030"1-0.000" d) Material: 
17-4PH Stainless steel (Ams 5643 or Aisi 630)e)One 
blank makes 2 partsf) 
Material certification 
required 


Insp. 
Stamp 
Reject 
Number 
Reject 
Qty 
Accept 
Qty 
Tool # 
Plan 
Code 
ToollD 
Set Upl 
Run Hours 


0.00 


Memo 
0.00 


Ensure material certification 
is attached 


Receive & Inspect for Damage & Mat'l Certs 
0.00 


Operation 
Description 


Revision Nbr 


PURCHASING 


RevS 


*11 n* 
Packaging 


Packaging 


*1nn* 
Purchasing 


Sequence IDI 
Work Center ID 


j Draw Nbr 


! 06104 


100 


--~~- 
_I'D 
_. 
0.00 


0.00 


Memo 


Ensure Material certification 
comply to Dwg D61 04 


QC6- Inspect dimensions 
to drawing 
i 
1.- .•••. 


l 
120 
1-+ -- 
h-- *1?n* 
~_.:.. 
QC 
; 
'. 
Quality Control 
L_ 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE 
/ UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 
Work 
Order: 


Rework~ 
Skid-'Ube~ 
crOSSIUbe~ 
Waler Jel~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
'-- 
Equip/ToolingI--- 
Operator 
f-- 
Material 
f-- 
Setup 
f-- 
Other 
f-- 
Process 
f-- 
Supplier 
f-- 
Training 
f-- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
..=- 
.-- 
- 
..-- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Press",e/Fo"ed 
I--- 
t-- 
- 
I--- 
Centre Not Concentric to O/S 
BaM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
I--- 
t-- 
- 
I--- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
I--- 
t-- 
- 
I--- 
Crushed/Crimped. 
Burrs 
Instructions 
Incomplete/Unclear 
- 
Part Lost/Missing 
Wrong Stock Pulled 
I--- 
t-- 
- 
I--- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
I-- 
I--- 
- 
t-- 
Heat Treat 
Countersink 
Mislabeled 
Positioned 
Wrong 
f-- 
I--- 
- 
t-- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
~ 
t-- 
- 
L-- 
Ripples in Bend 
Drill 
Holes 
Offset 
- 
r-- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
r-- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
t-- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 
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DART AEROSPACE 
LTD 
HAWKESBURY. ONTARIO. CANADA 


Rev. B 


SHEET 1 OF 1 


SCALE 


NTS 


DRAWING NO. 
D61D4 


TITLE 


HOUND BillET, 
17-4 


01.04.10 
NEW ISSUE 


CLARIFY AllOY 
SPEC 
02.11.25 
ADDED D6104-009/ 
-011 
REDUCE lENGTH OF BillETS 
B 


02.11.25 


A 


DESIGN 
.1if 


CHE~ 


DATE 


SPECIFICATION CONTROL DRAWING 


;>:ENGTH 


':./) 
~" 
'.;~ 
;:- 
e-'-' 
- -< 


MATERIAL: 17-4 PH SS (AMS 5643 OR AIS1630) MIN UTS = 170 KSI (38 HRc) 


PURCHASE MATERIAL ACCORDING TO THE FOLLOWING TABLE. SPECIFY ALLOY, DIAMETER X 
LENGTH (+0.0301-0.000) 
AS SHOWN. 


TOLERANCE ON ALL DIMENSIONS IS +0.0301-0.000. 


ALL DIMENSIONS ARE IN INCHES 


Part No. 
Alloy 
0 
Length 
(Diameter) 
06104-001 
17.4 PH STAINLESS STEEL 
03.00 
3.80 
_. 
06104-003 
17.4 PH STAINLESS STEEL 
03.25 
3.80 
06104-005 
17-4 PH STAINLESS STEEL 
04.00 
5.10 
06104-007 
17-4 PH STAINLESS STEEL 
04.50 
5.10 
06104-009 
17-4 PH STAINLESS STEEL 
05.25 
4.10 
D6104-011 
17-4 PH STAINLESS STEEL 
06.50 
4.10 
- 
.._ ..._- 


_.'_~WN"'-"''-~"_"""".< 
.."",,,,,,,,,,,~,,,,,, 
< 
.. 


Copyright@)2001 
by DART AEROSPACE LTD 
THIS DOCUMENT IS PRIVATE AND CONFlOENTIAL AND IS SUPPUED ON THE EXPRESS CONOmON THAT IT IS NOT TO BE USED FOR /oN'( 
PURPOSE OR COPIED 
OR COMMUNICATEDTO AN'( 
OTHER PERSON WITHOUT WRtTTEN PE~MiSSION FROM DART AEROSPACE-LTO. 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QA Closed: 


Date: 


Date: 


Work 
Order: 
DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 


Rework~ 
Skid-tUbe~ 
crosstUbe~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
. 
Machining 
Small 
Fab 
Prod. 
Eng. Coar. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
Equip/Tooling- 
Operator - 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing 
Gear 
General 
..;:;... 
- 
- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pre"u re/Forced 
- 
- 
- 
- 
Centre Not Concentric 
to O/S 
BOM/Route 
Hardware 
Over/Under 
tolera nee 
Temperature/Cure 
- 
- 
- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
- 
Crushed/Crimped 
Burrs 
instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 


"- 
- 
- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned Wrong 
- 
- 
- 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
- 
- 
- 
- 
Ripples in Bend 
Drill 
Holes 
Offset 
t-- 
"- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
t-- 
t-- 
- 
Turning Sequence 
Finish 
Out of Sequence 
t-- 
f-- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 
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~ 
Castle Metals. 


, 
A. M. Castle & Co. 


PACKING SLIP/ 
CERTIFICATE OF CONFORMANCE 


Final Destination Branch - MON 


Page 1 of 1 
i\ 


"j 
Shipment No: 1480779 
i\ 
'j 


Shipment Details 


Ship From: 
Sold To: 
Ship To: 
Deliver To: 
A. M. Castle & Co. (Canada) 
DART AEROSPACE 
LTD 
DART AEROSPACE LTD 
DART AEROSPACE 
LTD 
Inc. 
1270 ABERDEEN 
1270 ABERDEEN 
1270 ABERDEEN 
MONTREAL 
HAWKESBURY, ON K6A 1K7 
HAWKESBURY, ON K6A 
HAWKESBURY, 
ON 
835-SELKIRK 
AVENUE 
CA 
1K7 CAN 
K6A 1K7 
POINTE CLAIRE, QUEBEC 
CA 
H9R 352 


Date Shipped 
I F.O.B. 
I Freight Terms 
I Carrier 
I BOLNo 
26-SEP-2012 
I ORIGIN 
I Prepaid 
I MANITOULIN 
r 1480779-2 


Width (IN) 
Length (IN) 
Shipped Qty(LBS) 
187.2907 


Description 


4.0000.RD.17CR-4NI.STAINLESS.RT.SOL 
TR.COND 
A.132.0000-156.0000 
CUT TO 5.1 IN ( + .1250/- .0000 IN) 
- BAND SAW CUTTING 
SPECIFICATIONS: 
AMS 5643 
Ordered Qty 
10.00 PCS 


Mech Id 
PCS 
10 


Item No 
42464.MO 


Line No 
1 
Order No 
2432199 


etails 
Delivery No. 
117999525 


These 
commod~lesltechnologies 
are sublect 
to US Exoort 
Adminislration 
& US State DeDt. Regulations 
and, ff intended 
for exoort, were/are 
eXDorted thereunder. 
Diversion 
contrarY to USLaw 
is Prohibited. 


., 
. 


We 
herebyoertifylhe 
malerial 
covered 
by Ihis oertfficatlon'con!6rins 
in accordance 
wiiti'i'he 
ati;;Ve 
specifications 
and has been found 
to meet the applicable 
requirements 
for the material, 
including 
any specifications 
forming 
a part of the description. 
T esl reports 
are on file subject 
to examination. 
All claims 
for defective 
material 
are waived 
unless 
made 
in writing 
to A.M. 
Castle 
& Co, w~hin 60 days of the shipment. 
Material 
cut 10 the correct 
size, or material 
cut by the cuslomer 
cannot 
be returned 
for credit. 


Reviewed 
by Authorized 
Castle 
Metals 
Representative: 
I 
I Date: 
I Name: 


These commodities, 
technology 
or software were exported from the United States in accordance 
with the Export Administration 
Regulations. 
Diversion 
contrary 
to US law prohibited. 
Date Printed: 26-SEP-2012 
02:21 :58 PM 
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CERTIFICATE OF TESTS 
A~NAHMEPRUEFZEUGNIS 
CERTIFICAT DE CONTROLE 
CERT SERIAL# 
000736577 
•THE RECORDIN~ 
OF 
FAI.Sf. 
F1CneIOUS 
OR 
FRAUDULENT 
STATEMENTS 
OR 
[NTRIES 
ON THIS 
DOCUMENT 
~ 
TALLEY METALS 
rexP*~ 
~~~I 
liED 
AS 
A 
mONY 
UNDER 
FEDERAL 
STATUTES 
INCLUDING 
FEDERAL 
LAW. 
TITLE 
18. 
I~ 
I'"'. 
THE 
VALUES 
AND OTHER 
TECHNICAL 
OATA REPRESENT 
THE 
RESUl IS 
OF 
ANALYSES 
AND 
TESTS 
MADE 
A Carpenter 
Companll 
ONrF SAHPCLES 
COLLECTED 
fROH 
THE 
TOTAL 
lOT. 
ORIGINAL 
DATA 
RECORDS 
CAN 
BE 
TRACED 
B 
~ 
R 
EREN E TO THE CARPENTER 
ORDER NUH8ER. 
~:;' 
• 
MATERIAL 
IS 
MANUFACTURED FREE 
FRON MERCURY. 
RADIUM. 
ALPHA 
AND GAMMA SOURCE 
CONTAMINATION. 
TaUey Mecm 
TecImoIOl)', 
IDe. 
• 
M!1~ArRlICUMENT 
SIIALL 
NOT 
BE 
REPRODUCED. 
EXCEPT 
IN 
FULL. 
WITIIOUT 
THE 
WRITTEN 
CorlSENT 
205 
TaDey Melllla 1Jme 
PENTER 
TWINDLOGY 
CORPORATION. 
McBee, se. 29101 
Tel:(6JO)208-2000 (800)338-4592 
08/03/10 
CUSTOMER 
IBESJ'EI 
I ER / el lENT 
Sfl I ER / VERKAun;R. / VENDEJJBPAGE1 OF 
2 
A.M. 
CASTLE & CO 


3400 N WOLF RO 
FRANKLIN 
PARK 
IL 60131 
HVL 


CUSTOMER 
ORDER 
NO./BESTEll-NR./ND 
DE COHI1ANDE 
CARPENTER 
NO.lWERKS.NR./N° 
DE REFEREIICE 
INTERNE 
DATE/DATUM/DATE 
WEIGHTIGEWICHTIPOIDS 


54667-002 
W70013 
08/03/10 
11935.000 


CR(XRF) 
15.35 


TA{XRF) 
LT 
.01 


PARENTHESIS) 


S 
(COM) 
0.026 


CB(XRF) 
0.24 
N 
(PUS) 
0.036 


IS SHOWN IN 


P 
(XRF) 
0.026 


HEATNutrmER 
/SCHMElZE.NR./ 
N°DECOULEE: 
G164 71 


PRODUCT 
DESCRIPTION: 
TYPE 17-4 SOLUTION ANNEALED ROUGH TURNED 
--------~7---------- 
PART NUMBBR: 
lAC 42464 


SPBCIFICATION: 
CASTLE 3174-10 CAP/O/FCOND. H900 REV 8 
(04/03/08) 
-------------- 
AMS 5643 REV R 
(02 
08) 
(UNS S17400) 
(AIsi:630) 
ASTM-A564-04(2009) 
ASME-SA564 
2007 EDITION-09B ADDENDA 
SIZE 
4.000000 
IN. (101.60 MM) ROBAR 


PRIMARY 
HEAT 
CHEMISTRY (WT%): (TEST METHOD 


C 
(COM) 
MN(XRF) 
SI(XRF) 
0.02 
0.87 
0.30 


NI(XRF) 
MO(XRF) 
CU(XRF) 
4.27 
0.19 
3.69 
CB+TA 
0.25 
THIS HEAT MELTED 
BY THE ARC/AOD 
PROCESSES 
NO WELD REPAIR. 
MATERIAL 
IS MANUFACTURED 
FREE FROM MERCURY, RADIUM AND ALPHA SOURCE 
CONTAMINATION. 


HOT REDUCTION 
RATIO = 
4:1 


DISCS MACROETCHBD 
AND APPROVED 


HARDNESS 
AS SHIPPED, 
HBW 
357 


; 
(MIDRADIUS) 


MICROSTRUCTURE 
- FERRITE 
.95% 
MAGNETIC 
PARTICLE: 
FREQUENCY = 0 / SEVERITY = 0 


SOLUTION 
ANNEALED 
- 1900 F, 1 HOUR 
- RAPID COOL 


CONTINUED ON NEXT PAGE 


#-. 
•••'. 
.• 


2 
2 OF 


CERTIFICAT 
DE CONTROLE 


SET.! ER I VER.KAIJfER./ 
VENDEtJBP AGE 


AQ.NAHMEPRUEFZEUGNIS 


• 
TH[ 
RECORDING 
OF 
FALSE. 
FICTlCIOUS 
OR FRAUDULENT 
STATEMENTS 
OR ENTR~~ 
Oil 
THIS 
DOCUMEtl'i 
~P'EER 
~Y~ISHEO 
AS 
A 
FELONY 
UNDER 
fEDERAL 
STATum 
I"C~UDING 
FED 
L 
LAW, 
TIll[ 
18 • 


• 
THE 
V.'tLUES 
A~ 
OTHER 
TECHNicAL 
DATA REPRESENT 
THf 
RESULTS 
OF 
ANALYSES 
AND 
TESTS 
MADE 
ON 
S""PClES 
C lLECTED 
FROM 
THE 
TOTAL 
lOT. 
ORIG 
NAl 
DATA 
RECORDS 
CAN 
BE 
TRACED 
BY 
REFEREN 
E TO 
HE CARPENTER 
ORDER NUHBER, 
. 
• 
MATERIAL 
IS 
MANUFACTURED 
FREE 
FROM MERCURY. 
RADIUM. 
ALPHA 
AND GAMMA SOURCE 
CONTAMINATION. 
TaUey Met81sTechaology. 
IDe. 
• 
OTHFISROOpECNUMEENT 
SlfAll 
NOT 
BE 
REPRODUCED, 
EXCEPT 
IN 
FUlL. 
WITHOUT 
THE 
WRITTEN 
CONSENT 
205 
Talley Me1llB Lane 
CA 
T R TECHNOLOGY 
CORPORATION. 
: 


McBee. 
SC. 29101 
Tel: (610) 208-2000 (BOO)3384592 
08/03/10 
CUSTOMER IJmSTFJ IER / CLIENT 


CERTIFICATE 
OF TESTS 
CERT SERIAL# 
000736577 
~ 
TAlLEY METALS 
~. 
A Carpenter Company 


A.M. CASTLE & CO 


3400 N WOLF RD 
FRANKLIN 
PARK 
IL 60131 
HVL 


CUSTOMER 
ORDER 
NO.lBESTEll-NR,/N. 
DE COHHAND£ 
CARPENTER 
HO.lIIERKS.NR./N. 
DE REFERENCE 
INTERNE 
[}ATE/DATUM/DATE 
WEIGHT/GEWICHT/POIDS 


54667-002 
W70013 
08/03/10 
11935.000 


HEAT NUMBER I SCHMELlE-NR./ 
N° DE COULEE : 
CAy.::ABILITY 
---------- 
900 F( 
482 C), 01 HR 


YIELD 
STRENGTH.t.....c 
0.20 
%) 
KSI (MPA) 
TENSILE 
STRENG'.L'!'1, 
KSI (MPA) 
ELONGATION 
IN 
2 .00 n, 
% 
REDUCTION 
OF AREA, 
% 
HARDNESS 
, HBW 


G16471 


AIR COOL 
179.0( 1234} 
203.0( 1400) 
15.0 
48.0 
403.0(CONVERTED FROM TENSILE STRENGTH) 


NO WELD REPAIR 
PERFORMED 
MATERIAL 
PRODUCED ON THIS ORDER WAS MELTED AND MANUFACTURED IN THE U.S.A. 
MATERIAL 
HAS BEEN MELTED 
IN USA OR QUALIFYING COUNTRY TO DFARS REQUIRE- 
MENTS 
252.225-7014 
WITH ALTERNATE 
1 FOR QUALIFYING COUNTRY 225.872.1, 
SUPERSEDED 
BY DFARS REQUIREMENTS DFARS 252.225-7008 AND 252.225-7009. 
WE HEREBY 
CERTIFY THAT THE ABOVE TEST DATA ARE IN ACCORDANCE WITH THE 
PURCHASE 
ORDER AND SPECIFICATION REQUIREMENTS. 
CERTIFICATE OF TEST IS 
PREPARED 
IN ACCORDANCE 
WITH PARAGRAPH 3.1 OF EN 10204 (DIN50049) 


STEPHANIE E. MCCULLUM 
QUALITY ASSURANCE ENGINEER 
CARPENTER TECHNOLOGY CORPORATION 


.' 
•• 
& __ 
._ 
•••••••••• 
, 


CASTLE MtiTALS •• OLE 


HEAT NUMBER 
(1~¥'1/ 


MECHA~l!CAL 10--77::::'-:':7':~-;---- 
_ 
ITEr.'i CODE 
~ 


L0T tl!.JMBER 
/';SJ!t~ 
PC ~UMBER -_-->~~~?~Z'____ ..._--__ . 


RECE~r,'lT O"TE __ 
._.4~~"~~-...:A;..::C",- 
_ 


SUF!:" 
.~~. 
".-LtA-./Ler/. 
lC'.~ 
1 


COM;.' 


